
The Lake Michigan Watershed 
Planning Support System

• An On-line Planning Tool to 
Assess Regional and Local 
Development Policy in the 
Chicago Metro Area

• http://www.leam.uiuc.edu/ 
lmwpss



Introduction 

• Model developed by the Land Use Evolution and 
Impact Assessment Model Lab at UIUC

• LEAM can dynamically forecast regional land use 
change and can also assess some of the likely 
environmental impacts of such change

• Easy to navigate – uses Google maps as base



Partnerships
• The Lake Michigan Watershed Planning Support 

System project is a collaboration between:
– The Lake Michigan Watershed Ecosystem Partnership 

(established by the Alliance for the Great Lakes)

– The LEAM Lab at UIUC (Profs. Brian Deal and Varki 
George, Dept. of Urban and Regional Planning)

– The Illinois-Indiana Sea Grant College Program

• Funded by the Cooperative Institute for Coastal 
and Estuarine Environmental Technology (NOAA)



LEAM Model Framework
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Regional Land Use Change

• LEAM projects regional land use 
change out to 2040
– Grids region (30m x 30m cells)
– Simulates interaction between sub-

models (population, 
transportation, economic, etc.) to 
predict probability of an adjacent 
grid cell changing its use

• LEAM spatially forecasts: 
1. Residential, 
2. Commercial/industrial, and 
3. Open space (agriculture and 

forestry) land cover



Viewing Change Over Time

• LEAM simulates 
annual growth

• When viewed as a 
dynamic map or a 
graph,  the future 
is described in a 
much richer 
fashion



Implications of Land-use Change
• More detailed comparisons among land-use futures 

can be made -- What are the environmental, social, 
and economic consequences? How do they differ?

• Development probabilities indicate which areas are 
under the most pressure for development

• LEAM data on land-use change can be processed for 
input into other available models
– Water quality

– Water quantity

– Transportation models

– Air quality models

– Habitat fragmentation models



Watershed Analyses

• This project assesses some 
environmental impacts, so 
uses watersheds as units of 
analysis 
– HUC-8 level (with sub-

watersheds analyzed down to 
HUC-10 level)

– Lake Michigan and Des 
Plaines Watersheds

• Political boundaries are also 
GIS data layers (covers 
Cook, Lake, DuPage, Will, 
McHenry, Grundy, Kane, 
Kendall and Kankakee 
counties)



Regional Policy Scenarios

• Land use projected under current policies is the 
“business as usual” reference scenario

• Alternative regional scenarios also modeled:
– Agricultural Preservation Districts (NCRS)
– Conservation Easement Districts (IDNR)
– Transfer of Development Credits (into “soft” sites)
– Urban Growth Boundary
– 40-acre zoning (quarter-quarter section agricultural 

preservation zoning)
– Green Infrastructure – IDNR & LEAM (no growth) and 

Chicago Wilderness (less growth) “hubs and corridors”



Assessing Effects of Land-Use 
Change on Natural Resources

• Model can project how future land-use change 
under various scenarios affects coastal and 
other natural resources

• Two types of analysis:
– Simple overlay analysis (overlays LEAM simulation 

with spatial resource layers)
– Development Stress Analysis

• Identify resource areas with the highest probability of 
development

• Assess timing of stress
• Compare changes in stress from scenario to scenario



Stress Analyses: Water Demand

• Model can compare the 
relative water demands 
of different regional 
growth policies

• Analyses based on 
USGS’s five-year water 
use estimates (by water 
user and county) re-
aggregated by LEAM to 
HUC-8 watershed level



Stress Analyses: L-THIA

• L-THIA = Long-Term 
Hydrologic Impact 
Assessment model 
(Purdue University)

• Can estimate stormwater 
runoff volumes and 
nutrient loadings to 
waterways based on soil 
characteristics and land 
use change under the 
different regional growth 
scenarios.



Stress analyses: Hydrology

• Flood risks and severity generally increase with 
urbanization – with fewer permeable surfaces 
and less surface roughness with paving and less 
vegetation, more runoff is discharged directly and 
indirectly to waterways

• LEAM dynamically models the impacts of a 24-
hour/100-year flood under the different regional 
development scenarios for each HUC-10 
watershed



Stress Analyses: Hydrology (con’t)



Information System of Plans

• LEAM is hoping to develop a database of existing 
plans affecting development within the Lake 
Michigan and Des Plaines watersheds

• These plans include county plans, watershed 
plans, comprehensive plans, transportation plans, 
land use plans, environment/resource plans, etc.

• Stakeholders can use ISoP to identify policy gaps, 
overlaps, etc. when developing management and 
planning strategies for watersheds in the region.



Using LEAM

• Access LEAM at 

http://www.leam.uiuc.edu/lmwpss

• You will see the following homepage

http://www.leam.uiuc.edu/lmwpss




Enter “wepplan” for “login” and “leamlabplan” for “password.”


































